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Some Economic and Accounting Phases
of Lumber Manufacturing
By Marvin F. Pixton
Present Conditions
Production of lumber is one of the oldest industries in this
country. The earliest settlers of America realized the necessity
and practicability of utilizing the vast store of natural wealth so
abundantly provided for them. No other of our natural re
sources has suffered to the same extent from careless and wanton
wastefulness.
Man, from his earliest stages of development, next to obtaining
food, has concerned himself chiefly with providing shelter for
himself and those for whose welfare he was responsible. This
desire, satisfied to a degree by various types of structures, finally
came to be fully realized in the frame dwelling of today. It has
been authoritatively stated that eighty per cent. of all standing
residences in the United States are constructed of wood.
During its development, the lumber industry has had many
obstacles to overcome, but its importance has been steadily
maintained, so that now it ranks well up among our manufactur
ing industries and employs during normal times almost three
quarters of a million people, distributing nearly a billion dollars
in wages to American workers. The value of its primary products
alone, to say nothing of the value of the many finished articles
made from wood, exceeds two billion dollars each year.
Although the total output of lumber is less today than it was a
few years ago, the present demand appears to be less than the
supply. This has been brought about by various factors which
constitute the problems of the industry. Be it said, to the credit
of those prominent in the lumber industry, that these problems
are being approached in a scientific manner so that a change
from a mere physical industry to one of applied chemistry is
imminent. Chief among these factors are the substitution of
other materials for wood and the moving of a large part of the
rural population, which was housed in wood, to the urban centers
where it is housed in brick, concrete and steel. Furthermore, the
use of wood in the manufacture of automobiles has decreased, per
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unit, and at present less lumber is used for crating and shipping.
Again, transportation and distribution, during the past twentyfive years, have changed to an extent alarming from the view
point of the producers. Formerly the average haul from plant
to consumer was less than 200 miles and the average cost was less
than $2.00 a thousand feet, while today the average haul by rail
and water has increased to more than 1,000 miles at an average
cost of more than $10.00 a thousand feet. Yet in the face of
this, the general average selling price of lumber, according to the
department of commerce, has declined.
Notwithstanding these discouraging facts, those interested in
the lumber industry are steadily working to bring about better
conditions. Among the changes advocated by the producers are
(1) a standard grade-marking to eliminate poor grades which tend
to lower the value of all lumber; (2) a revision of confiscatory
taxation to a more equitable basis of computation; (3) changes in
construction methods; (4) uneconomic competition; (5) coordina
tion of production, and (6) more economic use of the waste
material by the application of chemical research. Although
imports and exports are a factor, their significance is lessened by
the fact that less than ten per cent. of American lumber is ex
ported, and less than five per cent. of the total production is from
imported logs.
It is believed that the application of science to the problems
really forms the most hopeful source of relief. At this time, only
about sixty per cent. of the log is capable of being converted into
lumber and the remaining forty per cent. is either wasted or used
for fuel. The mysterious substance wood, it has been said, in its
physical forms and chemical derivatives is capable of being made
the most universally useful of all known materials of industry.
Processes are now being developed, through treatment with
chemicals, to render wood impervious to water, fire and decay.
It can not be said, however, that all of the difficulties encoun
tered by the industry are of economic origin. Many impractical
and poorly designed and operated plants have contributed to the
general chaotic condition. The ferreting out and elimination of
wasteful procedures of operation form a source of at least some
immediate relief.
There are evils also, as will be explained later, which have been
thrust upon themselves and their successors by unwise and
short-sighted builders of certain plants.
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Manufacturing Processes
The mechanical development of manufacturing processes has
been most rapid since the introduction of the steam engine. The
early method of pit-sawing, which at best could produce only about
200 feet of boards a day by two men, gave way to the portable
sawmills, which, in turn were supplanted by large permanent mill
plants, some of which are capable of producing more than 100,000
feet of lumber daily. These large plants constitute much the
greater medium of production and, therefore, will form the
principal subject of this discussion.
A modern lumber plant, with its background of thousands of
acres of standing timber, its well constructed buildings, its rail
ways, locomotives and general air of highly developed activity,
is a sight to stir even the most unimaginative. But sometimes a
visitor who happens to know sawmills will experience a feeling of
sadness when he sees the possibilities of a plant buried forever
under a pile of mechanical and financial difficulties by the con
struction of a plant in a manner which hampers efficiency and
adds innumerable costs to its product.
Surely a considerable amount of the success or failure of a
plant’s operations depends upon its original layout. Great care
must be exercised in choosing the location of the plant. Its
proximity to the source of logs and to shipping facilities is a
matter of grave importance. The course of the lumber, from
log camp to storing shed, must be continuous, with no back
tracking, in order to eliminate unnecessary handling. Even the
side of the sawmill on which stand the boilers may be right or
wrong. To illustrate, there is a southern pine mill which has the
boiler house built on the side opposite from that to which the
refuse would naturally flow. As this mill depends on sawdust
and waste for fuel, it was necessary to build an extra chain
conveyor and trough back under the mill to carry the refuse from
the hog to the fuel bin.
The principal physical processes of a modern lumber plant may
be divided into the following:

Logging:
Felling
Cutting
Skidding
Loading
450
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Hauling (woods to pond or ramp)
Scaling (log scale)
Sawing:
Elevating (including pond operation)
Cutting
Sawing—band saw
Sawing—gang saw
Edging
Trimming
Grading
Stacking
Scaling (board measure)
Dry kiln:
Loading
Unloading
Planing mill:
Ripping
Dressing
End-matching
Grading
Loading
Yard:
Stacking
Loading
Logging

Logging operations depend to a large extent on the conditions
of the supply of standing timber. A mill owning the land and
timber may be obligated under its trust agreement to cut all
merchantable timber as cutting progresses, regardless of grades
or species. If only certain species are to be cut under the terms
of timber leases, however, the method and scope of logging will
be different.
Let us assume that the mill must cut all grades and species of
merchantable timber and must cut all of the section, land-lot or
other subdivision when once cutting is begun. First, a railroad
track must be constructed, or otherwise provided, to haul the
logs to the mill. It may be that a river is available for rafting
logs, but in southern pine and hardwood operations a suitable
water route is the exception rather than the rule. From the
main-line log road, temporary spurs are built, bisecting the
section to be cut. The width and length of the area served by a
single spur depend upon the skidding and loading equipment.
As the spur is being run, the felling crew goes ahead and cuts
down all trees large enough to be sawn into lumber. In hard
451
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wood territories, this operation may be carried on in low and
swampy places. The fellers at times must build platforms to keep
out of water. After the trees are felled, the logs are trimmed of
their branches and cut off at the top at a point where they become
too small or knotty to make good lumber. While mechanical
devices have found their way into felling operations, the axe and
cross-cut saw still maintain their supremacy for economical
felling under conditions which vary frequently. In cutting pine
timber, the branches and tree-tops are gathered and stacked to
be used for locomotive and sometimes skidder and loader
fuel.
Skidding operations, unlike felling, have brought about the
development of many labor-saving devices. Where formerly
logs were rolled by hand or drawn by teams, they now are
hauled by caterpillar tractors, when ground conditions permit, or
brought in by a series of steel cables and power drums. The
modern skidder, at the spur, has a large woven wire cable at
tached to a tall tree, say forty feet from the ground. The other
end of this cable is attached to a tree 100 yards away, at right
angles to the spur. Running on this cable is a pulley, to which
are attached two other cables—one runs back to a revolving
drum or windlass on the skidder frame, while the other cable
hangs down and has a large hook attached to the loose end. The
cable attached to the drum is so arranged that the drum revolving
in one direction draws the loose cable outward toward the tree
in the woods. When revolving in the other direction, the cable
is hauled in with whatever load may be attached to the end of
the dangling cable. The skidder crew attaches the hook end of
the pendant cable around the log after the traveling pulley has
been run out to the end of the support cable. Notice is then
given the engineer on the skidder, who sets in motion the drum,
so that the log is first elevated some ten or fifteen feet, then
drawn rapidly toward the skidder. It is then dropped near the
spur track in a pile convenient to the loading crane.
The skidder, being necessarily a heavy machine, is usually built
on a flat car, so that it may be moved on the rails of the woods
road. The power is usually steam, generated by either wood or
fuel oil. Where it is available, wood constitutes the cheaper
fuel. Some skidders may be operated by a gasoline engine,
although, on account of the distance from fuel supply, wood or
crude oil steam engines are preferable.
452
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With cables running 100 yards in opposite directions, a strip
600 feet in width may be cut at one spur, loader and skidder
“set-up.” If the distance is stretched to 660 feet, and the spur
run a distance of a half-mile, a forty acre tract may be cut at
one set-up. As a rule, however, it is impracticable to cut on a
straight line, as often the spur will have to take a winding
route.
The loader is a large machine built on wheel trucks, and it is so
constructed that all but one of the empty log cars may be backed
upon and through it. This places the string of cars behind the
loader. The car next to the engine of the log train will be
loaded first. Then the train will pull up, drawing the empty
cars back through the loader and placing the second car in
position to be loaded. This process is repeated until the entire
train is loaded with the long logs to be hauled to the mill. The
loader is a derrick with a swinging boom, which picks up the
logs and places them on the cars. Either anchor spuds or stay
cables are used to keep the derrick from tipping over when the
weight of the log is applied. The power for the loader may be
either a steam engine or a gasoline engine. As in the case of the
skidder, the use of wood for steam production is more eco
nomical when it is properly available.
There are varying processes for skidding and loading, and they
depend on the kind of territory in which the logging operations
are being conducted. In high pine lands logs may be hauled by
high-wheeled carts to the spur, but some device must be used to
elevate the logs to the cars.
Some mills make a practice of scaling or measuring the footage
of logs cut as they are loaded, but the necessity for this is deter
mined by the manner of handling the logs when they reach the
mill. If a perpetual or running inventory of logs is kept, they
should be scaled in the woods, or at least when unloaded at the
mill, as the log trains usually keep up with the woods crew and
bring in the logs as fast as they are brought to the spur. Care
fully prepared cost records are essential in order that the impor
tant factor of logging costs may be determined.

Sawing
The method of handling the logs on arrival at the mill varies
with the size of the operation and the equipment. A lake or
pond may be available for floating logs, or in some cases a pond
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may be built, but logs are constantly sinking, so that crews for
raising them must be maintained. Where no pond is used, a
ramp or some elevating device must be provided. When the
logs are elevated, by whatever method, they enter the mill at the
cut-off saw, which cuts them into proper lengths for sawing. At
this point they must be scaled and a record kept of the footage
and species of logs used.
Band saws have become popular in large mills because less
space is required at the log and a thinner cut may be made than
with a circular saw. The sawyer directs, with a finger sign code,
the actions of the operator riding the carriage. In cutting
hardwood, especially, great care must be exercised by the sawyer
in cutting the log so that the best grade of lumber may be pro
duced. On certain grades, the log will be squared off by the
band and carried to the gang saw, which is capable of sawing
thirty-six or more one-inch boards from several logs running
through at the same time. The boards then go to the edger
saws, where the bark and other edges are squared off. They then
pass laterally through cut-off saws, which trim and square the
ends. From there they pass to the green chain, the name
applied to a set of horizontally moving cables, spaced about six
feet apart. A grader stands on the loose moving boards and
marks the grade of the board with a wax crayon. As the boards
pass along the green chain, they are pulled out and stacked
according to the species, width or other classification. As the
boards are stacked, another tally is made, this time in board-foot
measure. The difference between the footage of the logs at log
scale and the lumber produced at board measure is known as
overrun or underrun, as the case may be. The overrun of pine
timber is usually more than that of hardwood, reaching as high as
50 per cent., but the overrun will vary with different sizes of logs,
on account of the mathematical process of ascertaining the log
scale footage. Beginning with a white oak log 15 inches in
diameter at the top or small end, which will produce, let us say,
an overrun of 50 per cent., as the diameters of logs used increase,
the overrun will decrease until with a log 22 inches in diameter
the overrun will be approximately 1 per cent. Logs 23 inches in
diameter and larger will show an underrun. Other species of
timber produce different percentages of overrun, but with each
there is a point in the ascending scale of diameters where the
overrun will cease and underrun will appear.
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Hardwood lumber must be air-dried and, therefore, must
remain in the yard for several months, at least three, before it
may be worked into products. Pine lumber may be dried in a
kiln and worked into finished products a few days after it comes
from the sawmill.

Dry Kiln
The dry kiln is a tightly built structure, usually made of brick,
through which run many coils of steam pipes. The lumber is
loaded on wheeled trucks, with slats placed between the layers
of boards, so that the circulation of air may be improved. These
trucks are rolled on steel rails into the dry kiln sections at the end
nearest the sawmill. When the section or compartment is filled,
the doors are closed and the steam turned on. In some types of
kilns pine lumber may be dried in 24 hours. There are many
types of dry kilns; and in this matter science has played an
important role. To keep the lumber from checking or cracking,
the humidity and temperature must be properly regulated.
Losses in footage and grade are unpreventable in the seasoning
processes. The chief causes are checking, splitting, sap stains,
loose knots and breaking in handling. Restricting these losses to a
minimum is one of the many duties of good management and may
be aided by the use of proper equipment and careful operation.
There are three main classifications into which dry kilns may
be divided, namely, dry-air, moist-air and superheated-steam.
In these classes are various types. In some processes, it is
necessary to produce humidity by the use of water sprays, so
that the lumber shall not dry too rapidly. In the progressive
type, the drying process is continuous, the green lumber going
in at one end, and as the loaded trucks progress through the
building the lumber is dried by the time it reaches the other end.
The compartment dry kiln, however, is filled with lumber loaded
on trucks, and the whole batch is dried at one heating, after
which the entire compartment is emptied. Where an ample
waste wood supply is available and thus the heating process is
not so costly, the progressive type is more economical in opera
tion, inasmuch as a lower class of labor can be used. During
working hours the ends of the building are open, the one receiving
the green lumber and the other discharging the dried lumber.
To make such a process effective, compartments are built ad
joining each other and trucks on lateral tracks outside the
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ends of the kiln, carry the lumber to or from the compartment
desired.

Planing Mill
The planing mill should be placed so that the lumber may be
brought in from either the dry kiln or the air-drying yard with
the least possible handling. The operations in the planing mill
are so many that only a brief summary of them will be made.
The principal object is to dress and “size” the lumber and prepare
it for use. The simplest operation is dressing the boards, leaving
the sizes as they are. This is done in the case of low grade
boards which are sold for sheathing and numerous other purposes
where uniform widths are not necessary. In the case of the
better grades, however, the boards must be reduced to a uniform
size and thickness, depending upon the uses to which they are to
be put. There are several standard patterns which are manu
factured for stock, such as flooring, siding, ceiling, moulding and
others. In recent years, in order to prevent waste, end-matched
tongue-and-groove flooring has become an important item. By
the use of this material, floors may be laid so that the cracks or
joints are almost invisible. From the narrow pieces trimmed
from the edges of the boards, all sorts of products are manu
factured, including many types of moulding, dowel pins and other
by-products. An efficient management will arrange the planing
mill processes so that the rough lumber will be manufactured into
the kind of finished products that will bring the best prices in the
market.
The various products of the planing mill are conveyed to sheds
to await sale and shipment. These storage sheds should be
arranged so that the lumber may easily flow into them, and at
the same time be convenient to the loading platforms, from which
the freight cars are loaded. In many cases the orders may be
run through the planing mill and loaded immediately into the
cars, thus saving the handling involved in storing.
The planing or remanufacture of lumber is of rather recent
origin, and even now applies chiefly to soft woods. It was not
until about 1880 that the mills began to prepare the lumber for
the ultimate consumer. Among the largest markets for hard
woods is the automobile industry. Lumber sold to this trade is
almost universally shipped from the mills in its rough state. In
recent years, however, building trades have used an increasing
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amount of hard woods for interior trim, so that a number of items
formerly manufactured from pine and other soft woods for general
use, have become stock items in hard woods. In fact, as the
types of material required for general construction purposes have
increased in number, the troubles of the lumber manufacturer
have increased, and it is now necessary to carry a much larger
stock if the various items are to be held ready for immediate sale.
This makes larger storage sheds necessary and complicates
handling.

Yard
In choosing the location for the lumber yard, there are several
factors which should be borne in mind, in addition to the standard
fire insurance requirements as to the distance to the nearest
building. The ground should be well drained, and better results
are obtained if a four inch layer of cinders covers the surface.
Lumber will dry much better if the surface of the ground is not
wet. If the mill is built in a wooded tract, the space around the
yard should be cleared in order to allow an unrestricted circulation
of air to the stacks.
In the case of a large mill, the lumber may be carried by con
veyors direct from the green chain or loaded on cars and
distributed to the desired location. Overhead conveyors are
expensive to operate and maintain, and little advantage is gained
by their use.
In stacking the lumber, narrow sticks are placed between the
layers of boards in order to allow circulation. The stacks should
not contain too much lumber, for the weight will cause the lower
courses to become indented by the sticks, thus lowering the grade.
In order to keep the first layer from touching the ground, the
boards are stacked across bunks, built of wood or concrete. The
bunks should be at a height above the ground sufficient to allow
ample ventilation and should be placed about four feet apart.
The tops of the bunks must be on the same level, so that the pile
will not fall over. At the top of the pile there should be an
inclined cover or roof made to protect the lumber from the weather.
In the case of a mill cutting a number of species of hard woods,
the piles must be kept by grade and species, so that orders may
be readily filled with lumber uniformly seasoned.
Yard sanitation is a factor that deserves consideration. Decay
takes place more rapidly under unsanitary conditions, and great
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loss may be sustained if the yard is not kept clean. Among the
requirements for proper sanitation are the following:

1. Location of yard on high ground, preferably on mineral soil.
2. Use of dry piling strips, which, when not in use, should be
kept stacked so that they will remain dry.
3. Use of concrete or stone bunks or pile foundations.
4. Construction of bunks high enough above the ground to
insure free circulation of air.
5. Piling lumber so that drying may be rapidly and uniformly
accomplished.
6. Treating of tramway ties with creosote to prevent infection.
7. Elimination of rubbish by frequent collection and burning.
8. Use of a solution or other means to prevent the growth of
weeds and grass.
9. Pulling down and restacking lumber where there are de
caying pieces in the pile.

A spur track should run through the yard, so that lumber to be
shipped without going through the kilns or the planing mill may
be loaded easily.
The loading, tallying and shipping is under the direction of
the shipping department. At this point many expensive if not
disastrous disputes may be avoided if the standard for grades is
strictly followed. It is not an infrequent occurrence for a con
signee to advise the shipper that the car of lumber has been
received but the tally is short and the material is not up to the
grade requirements. The case may be complicated when the
shipment has been made on the order of a broker who has sold
the car to his customer. While standard grade rules are recog
nized, a consumer may be more rigid in his inspection than the
mill, and the result, in most cases, is that an allowance is made
by the mill. If, however, rigid rules are observed, a mill may
build a reputation for strict grading which will result in fewer
losses from unwarranted allowances and in acquisition of the
respect and confidence of the buyers.

Some Accounting Phases
To present here a detailed treatment of all the accounts
properly relating to a lumber-manufacturing company would
require too great a volume. There are, however, certain phases
which may be of particular interest and might have a distinct
bearing on the statements of financial position and operations
of a given plant.
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Let us consider first the lands and standing timber, either
owned or held under a lease agreement, which ordinarily con
stitute the principal assets of a lumber-manufacturing concern.
This class of assets forms the principal security for the bonds or
other long-term financing of the company. Frequently the bond
indenture is based on a “cruise” of the timber, and if the section
or other subdivisions do not yield the amount of footage shown
by the cruise, the company is obligated to making sinking-fund
deposits based on the area cut per cruise rather than on a basis
of actual footage. This would necessarily increase the stumpage
cost, and the question of proper treatment in the accounts arises.
On the other hand, a given section may yield more footage than
shown by the cruise. Usually, however, the sinking-fund pay
ments are not reduced, but must follow the footage produced at
the stated rate per thousand feet.
For the purpose of ascertaining the results of operations, it is
proper to include the stumpage charge at a fixed cost. This cost
will be found by dividing the total cost of the standing timber by
the number of feet (log scale) shown by the cruise. A record
should be kept of the footage cut from each section, and, tem
porarily, at least, one may assume that the overages and shortages
of timber cut as compared with the cruise will equalize by the
end of the year. If, however, the records, which should be
compiled monthly, disclose a consistent shortage of cut under
cruise, the assumption must be that the cruise overstates the
footage of timber and proper adjustment must then be made in
the stumpage cost.
A company may have purchased one large tract, based on a
cruise of the timber, and on the cost of that tract may have
determined its stumpage cost. Subsequently, several adjoining
tracts may be acquired at a different price per thousand feet of
timber. Should an adjustment be made of stumpage costs as
purchases are made or should the adjustment await the time
when actual cutting of the smaller tracts is begun? To answer
this question would, to a degree at least, involve the principles
underlying the capitalization of carrying charges (interest, taxes,
fire-prevention, etc.), incurred in holding a tract of timber pur
chased for future cutting.
It is held here that the inclusion of carrying charges just
described in the lump-sum value of uncut lands is fundamentally
wrong. This position is based on the theory that constantly to
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increase the book value of raw materials (for that is, in the final
analysis, just what standing timber is) favors the present opera
tions at the expense of those of the future. This practice, how
ever, has found favor among many operators and custom has
apparently been the excuse for allowing it to stand. Even some
accountants have failed to realize the inevitable result of such a
course. The cost of lumber produced must eventually absorb
the stumpage costs. At no time should the book value of stand
ing timber divided by the uncut footage produce a resultant
average greater than the stumpage charge concurrently included
in operations.
When the actual payment of interest on bonds or other obliga
tions has been made, and taxes and other expenses arising from
holding lands for future cutting have been met, it has been
suggested that such items be included under deferred charges.
This treatment is equally unwarranted, even if it does seem to
state clearly the financial position of the company.

Let us, for a moment, consider the practical side of the ques
tion. A mill is built in a certain place, the size and capacity
being determined by the available timber which the company
owns, controls or has good reason to believe it can acquire. The
whole financial and physical structure is based on the number of
years it will take to cut, manufacture and sell the lumber.
Therefore, the originally determined stumpage charge is based
on the cost of the timber on which the mill capacity was fixed.
To be on the safe side, the stumpage charge may be arbitrarily
increased to provide for possible shortages of actual yield under
cruise. Be that as it may, to carry as deferred charges the
carrying expenses on tracts to be cut in the future is merely
bringing nearer the fatal day when costs will be too high for
operations to yield a profit and the whole structure will crumble
and fall.
To revert to the question propounded, as to the propriety of
adjusting stumpage costs as tracts are added, the answer would
most certainly be that such adjustments should be made. Con
ditions change with years, and a lumber operation seldom outlasts
the span of its expected cut. Reforestation may be carried on,
but the length of time necessary to produce merchantable timber
is so great that probably a new mill must be built, and at best a
lapse in operations will result.
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Main-Line Extension
To capitalize the original cost of construction of a railroad
running from mill to timber would, at first glance, seem entirely
proper. Certain conditions, however, may render such a pro
cedure highly improper. The following case is cited to illustrate:
A mill in the southern pine belt was situated on a railroad
which bisected the timber lands in a northerly and southerly
direction. The stumpage charge was determined by applying
the total estimated footage to the cost of the standing timber.
Railroad tracks were constructed around the mill and yard, and
a main-line log-road built westerly from the mill for a distance
of a mile or so into the timber. All this was done with funds
received from the sale of bonds and capital stock. This was
plant construction and constituted a proper charge to fixed
capital, to be amortized or depreciated over the expected life of
the cut, that is, the time in years resulting from dividing the total
available footage by the annual production capacity of the mill.
So far, so good.
Cutting began on sections near the mill, temporary spur tracks
being run from the main-line into the timber as far as practicable.
In time, the timber capable of being logged from the main-line
was cut and it was necessary to extend the main-line another
mile. More capital was buried in the construction of this extra
mile.
One may say this surely is a capital expenditure. Before
either admitting or denying that, let us carry the hypothesis to
a conclusion. Let it be assumed that the charge is capitalized
and at the end of the year a provision is made for amortization.
What is the result? In the first place, the logging costs are low
on account of the short haul of logs from woods to mill. Main
line maintenance is not great because the line is not long. Little
time is involved in transporting laborers to and from the woods,
leaving more actual working hours a day. A statement of logging
costs discloses a satisfactory result. This completes the first
cycle of the hypothesis.
Now the next cycle begins. It is again found necessary to
extend the main-line and expend more capital, which must
eventually be absorbed in operations through depreciation
charges.
The intermediate cycles are now passed over in order to con
sider the position at the beginning of the last cycle or last lap of
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main-line extension. The net capital investment has increased,
for the depreciation provisions have not kept pace with addi
tional cost of construction and amortization of the original mile
of track has not been completed. It is found that there is still a
large unamortized portion of the track cost of which disposition
must be made. A burden has been thrust upon the future of
the company contrary to the idea of equitable distribution.
In the meantime, what has happened to logging costs? For
every mile the logging operations are removed from the mill,
there is an increase in all costs. A longer main-line necessitates
greater maintenance costs. The woods crew consumes more
time going to and from the scene of operations. If a woods camp
is built and maintained, its cost must be borne by the logging
department. Longer hauls of logs ensue, and mechanical break
downs are much more expensive to rectify.
In the light of these facts, it may be properly held that the
timber cut in each cycle, or mile of track extension, should absorb
its own main-line construction costs, so that only the first outlay
of capital will have to be spread over the entire tract which it is
expected the mill will cut, and to the end that the operations
along the last mile will not have to be subjected to costs for which
they should not be held responsible.
The principle involved is that it is an unsound procedure to
lighten present costs at the expense of future costs. A careful
analysis must be made of the physical conditions of a lumber
manufacturing plant in order to determine the procedure neces
sary to reflect the correct result of operations as well as the true
financial position.

Verification

of

Production

As has been stated, the first tally or count of footage of lumber
cut by the sawmill is made as the boards are taken from the
green chain. In some mills the lumber, as it passes along the
green chain, which is usually elevated two or three feet above the
platforms along its course, is pulled off by species and grade and
stacked on the green dock. The green dock may be equipped
with numerous rollers set in the floor, so that a large stack of
boards may be pushed by hand to the edge of the dock, for
transportation to the dry kilns or to the yard. When the
laborers stacking the boards are paid on a basis of the footage
stacked, the tally is usually made at this point, for it is much
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easier to count the footage in a stack than to do so when the
boards are on the green chain or piled at random. A tallyman
will record the number of stacks and the board measure footage,
and from this record the daily millcut report is compiled. Some
mills tally the lumber by species, while others do not. To do so
requires the services of an experienced tallyman, for many species
of hard wood are quite similar in appearance, especially before the
boards have been dressed and the grain has been made visible.
The millcut tally, prepared daily and entered in a record for
that purpose, forms the basis of determining the overrun or
underrun of the operation. As a rule, no further tally is made
until shipment. Theoretically, the total footage of lumber sent
to the yard or planing mill less the footage of shipments should
reflect the footage of inventory. But in practice, this is far
from the case.
When a board is cut by the mill to dimension, that is. for
example, one by twelve inches, it contains exactly one board foot
for each linear foot. When this board passes through the dry
kiln its dimensions are slightly diminished by shrinkage. When
it passes through the planer its dimensions are further diminished
so that its thickness may be seven-eighths of an inch and its
width eleven and seven-eighths inches, or less. This variation
under the original dimensions is called “scant” so that, in the
case cited, the board would be one-eighth of an inch scant.
The consumer, however, buys lumber based on full measure,
regardless of the actual net dimensions of width and thickness.
Thus it would appear that the waste in planing would not become
a factor in the shortage that will inevitably occur. There are
other factors, however, which have direct bearing on the fact
that the physical inventory will never be equal to the book in
ventory. These include breaking in handling, boards used for
pile covers, loss in sizing and loss in getting the best grade from a
piece of lumber. The last factor is responsible for considerable
shrinkage. For instance, a pine board twelve feet long, is to be
cut into flooring and it is found that a knot appears three feet
from one end. If this knot is left in the piece it will lower the
grade of the whole length. If, however, the knot is cut out,
there remains a piece of high grade flooring nine feet long which
is worth more on account of superior grade than the original piece
twelve feet long. As practically all lumber is sold on a basis of
even multiples of two feet in length, a piece nine feet long is
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counted as being eight feet long, so that in such cutting for grade
a further loss may be sustained.
Since the introduction of end-matched flooring to general use
in both pine and hard wood, a considerable saving has been
brought about by the utilization of short pieces from the planing
mill, which formerly were thrown into the fuel pile.
There is a divergence of opinion as to the percentage of millcut
which should be deducted as a waste allowance. Such a per
centage would depend on the layout, kind of timber cut, and other
factors. After a plant has been in operation for several months,
a determination may be made. It is needless to say, however,
that this percentage must be closely watched, for in a large
operation the value of inventory shortages may amount to a
considerable sum. Care should be exercised by the management
to insure a proper accounting for all lumber used for bunks, sticks
and covers so that the allowance for the shortage of inventory,
in footage, may be as nearly accurate as it is possible to make it.
The following table illustrates the method of determining avail
able footage, inventory shortage and the ratio to millcut:
Inventory—January 1, 1930...............................................
Millcut for January..............................................................

Board Feet
9,750,000
2,850,000

12,600,000
Sales for January, including lumber used in plant con
struction.........................................................................
2,100,000
Book inventory—January 31, 1930...................................
Actual inventory—January 31, 1930.................................

10,500,000
10,200,000

Apparent shortage................................................................

300,000

Accounted for as follows:
Timbers for bunks........................................................
16,000
Boards ripped for sticks..........................................................
5,000
Boards used for pile covers....................................................
6,000

Unaccounted for....................................................................

27,000
273,000

Total, as above..............................................................

300,000

Thus the shortage is 273,000 feet or slightly less than 10% of
the millcut.
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Some plants keep an accurate record of every piece of lumber
used for bunks and covers; others do not. The cover boards in
the yard are exposed to the weather and usually warp and split
and become unfit for use. Such boards should not be included in
inventory of merchantable lumber, but they may be included in
inventory of bunks, sticks and covers, which may or may not be
taken monthly, according to the custom of the mill. The
difficulty in keeping a record of pieces used from the piles for yard
purposes lies in the class of labor generally obtained for yard
stacking. It is in many cases less expensive in the long run to
absorb the cost of such lumber in inventory shortage than to
attempt to rely upon reports made by yard laborers.
While taking physical inventory monthly may seem an un
necessary and expensive procedure, it should be done if the
management is to be kept well informed as to actual production
and stock on hand, by grade and species. This information is
necessary for the sales department in order to keep the stock of
any one kind from becoming disproportionate.
There are so many different kinds of mill layouts and such
disparity between the nature and volume of production, that it
is very difficult to lay down rules of procedure which will apply
in even a majority of cases. The mill operator who would
attain success must first have a structure, financial as well as
physical, which is reasonably capable of profitable operation; and
even then every precaution and safeguard against waste must be
brought into play. Only by the application of scientific methods
and chemical research will the lumber industry maintain its
rank among the world’s most important fields of human activity.
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